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On 09/29/2000 at 1357 EDT, Unit 1 was in the Run mode at a power level of approximately 1520 CMWT (55 
percent rated thermal power). At that time, the reactor was scrammed manually following a trip of the 
operating Reactor Feedwater Pump (RFP) and a decrease in water level. Personnel inserted the scram in 
anticipation of an automatic scram on low water level. Following the scram, level continued to decrease due 
to void collapse from the rapid reduction in power and the trip of the RFP resulting in closure of the Group 2 
and Group 5 Primary Containment Isolation Valves as designed. Level reached a minimum of approximately 
40 inches below instrument zero causing automatic initiation of the Reactor Core Isolation Cooling (RCIC) 
and High Pressure Coolant Injection (HPCI) systems. Secondary containment automatically isolated and all 
four trains of the Unit 1 and Unit 2 Standby Gas Treatment systems automatically started on low level. The 
RCIC and HPCI systems recovered level; an RFP was placed into service to maintain level. Pressure 
decreased immediately following the manual scram; no Safety/Relief Valves lifted nor were any required to 
lift. Pressure was controlled automatically by the Main Turbine Bypass Valves. 

This event was caused by component failure. During the implementation of a clearance to isolate a 
condensate pump, air was introduced into the condensate pump suction header through a leaking pump suction 
isolation valve. The presence of air led to the trip of the operating RFP on low suction pressure. The valve 
will be repaired or replaced as necessary during the refueling outage that began on 09/29/2000. 
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PLANT AND SYSTEM IDENTIFICATION 

General Electric - Boiling Water Reactor 
Energy Industry Identification System codes appear in the text as (EIIS Code XX). 

DESCRIPTION OF EVENT 

On 09/29/2000 at 1357 EDT, Unit 1 was in the Run mode at a power level of approximately 1520 CMWT 
(55 percent rated thermal power). Operations personnel were reducing power to begin a scheduled 
refueling outage. Only the lA Reactor Feedwater Pump (RFP, EIIS Code SJ) was in service because only 
one RFP was needed to maintain reactor vessel water level at this power level. Operations personnel had 
placed the 1B RFP in standby, that is, operating on minimum flow and not injecting water into the reactor 
vessel, and had tripped the lA condensate pump (EIIS Code SD). Per the approved outage schedule, 
personnel also were implementing equipment clearance 1-00-20511 on the lA condensate pump. This 
clearance contained steps to isolate the pump and electrically de-activate its motor in order to allow the 
performance of scheduled pump and motor preventative maintenance activities during the outage. The 
clearance was implemented prior to shutdown in order to allow maintenance personnel to begin work on 
the pump motor. Work on the pump was scheduled to begin after unit shutdown. 

The clearance required the condensate pump suction and discharge valves to be closed, the pump motor 
power supply breaker to be opened and racked out, and vent and drain valves between the suction and 
discharge valves to be opened. Opening the vent and drain valves were the last steps on the clearance. 
When personnel performed these steps, they heard air being drawn into the vent and drain lines and heard 
the condensate booster pumps (EIIS Code SD) begin to cavitate. Personnel closed the vent and drain 
valves and notified Operations personnel in the Main Control Room (HIS Code NA). 

When air was introduced into the condensate system, condensate and condensate booster pump discharge 
pressures decreased causing the operating RFP to trip automatically on low suction pressure. The trip of 
the RFP caused reactor vessel water level to decrease and the runback of both reactor recirculation pumps 
(HIS Code AD) to minimum speed. The licensed Shift Supervisor directed personnel to insert a manual 
reactor scram in anticipation of an automatic scram on low water level. Operations personnel inserted the 
manual scram at 1357 EDT with reactor water level at approximately 12 inches above instrument zero. 
Following the manual scram, water level continued to decrease due to void collapse from the rapid 
reduction in power and the trip of the RFP. This resulted in receipt of Group 2 and Group 5 Primary 
Containment Isolation System (EIIS Code JM) isolation signals and closure of the Group 2 and Group 5 
Primary Containment Isolation Valves (EIIS Code JM) per design. 

Water level decreased to a minimum of approximately 40 inches below instrument zero (118.44 inches 
above the top of the active fuel) resulting in automatic initiation of the Reactor Core Isolation Cooling 
(RCIC, HES Code BN) and High Pressure Coolant Injection (HPCI, EIIS Code BJ) systems per design. 
Secondary containment automatically isolated and all four trains of the Unit 1 and Unit 2 Standby Gas 
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Treatment (EIIS Code BH) systems automatically started on low water level per design. The RCIC and 
HPCI systems recovered level. With water level above instrument zero and continuing to increase to 
normal, Operations personnel manually secured the HPCI system. Operations personnel then placed the 
1B RFP into service to maintain level and manually secured the RCIC system. 

Reactor vessel pressure was within its normal range at approximately 1000 psig at the time of the trip of 
the RFP. Pressure decreased when reactor recirculation pump speed decreased and again immediately 
following the manual reactor scram. The Main Turbine Bypass Valves (ETES Code SO) automatically 
controlled reactor pressure as designed. No Safety/Relief Valves lifted nor were any required to lift to 
reduce or control reactor vessel pressure. 

CAUSE OF EVENT 

This event was caused by component failure. During the implementation of a clearance to isolate the lA 
condensate pump, air was introduced into the common condensate pump suction header through a leaking 
condensate pump suction isolation valve. The presence of air in the system led to the trip of the operating 
RFP on low suction pressure. 

The 1A condensate pump suction isolation valve, closed per equipment clearance 1-00-20511, leaked by 
its seat. The condensate pumps take suction directly from the main condenser (EIS Code SQ) hotwell; 
therefore, the pump suction lines are under a vacuum. When the vent and drain valves located between 
the closed condensate pump suction and discharge isolation valves were opened per the clearance, water 
trapped between the closed valves was drawn through the leaking isolation valve into the common 
condensate pump suction header. This occurred because the area of lower pressure existed on the 
upstream side of the isolation valve by virtue of the vacuum in the main condenser. When the water was 
gone, air was drawn into the vent and drain lines, past the leaking isolation valve, and into the common 
condensate pump suction header. The air caused the condensate booster pumps to cavitate and the 
condensate and condensate booster pump discharge pressures to decrease, reducing the suction pressure 
available to the operating RFP and causing it to trip on low suction pressure. 

REPORTABILITY ANALYSIS AND SAFETY ASSESSMENT 

This report is required by 10 CFR 50.73 (a)(2)(iv) because of the unplanned actuation of Engineered 
Safety Feature systems. The Reactor Protection System (ELLS Code JC) was actuated manually in 
response to decreasing reactor water level. The Group 2 and Group 5 Primary Containment Isolation 
System, an Engineered Safety Feature system, actuated automatically on low reactor water level. The low 
reactor water level also caused automatic initiations of the RCIC, HPCI, and Unit 1 and Unit 2 Standby 
Gas Treatment systems and automatic isolation of the secondary containment. 

Low reactor vessel water level indicates the capability to cool the fuel may be threatened. Should water 
level decrease too far, fuel damage could result. Therefore, a reactor scram is initiated to reduce 
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substantially the heat generated in the fuel from fission. The reactor scram reduces the amount of energy 
required to be absorbed and, along with the actions of the emergency core cooling systems, ensures that 
the peak fuel cladding temperature remains below the limits of 10 CFR 50.46. 

The HPCI system is an emergency core cooling system designed to operate in conjunction with the reactor 
protection system. It is provided to ensure that the reactor is adequately cooled to limit fuel cladding 
temperature in the event of a small break in the nuclear system and a loss of coolant that does not result in 
rapid depressurization of the reactor vessel. The HPCI system permits the plant to be shut down while 
maintaining sufficient reactor vessel water inventory until the reactor vessel is depressurized. The HPCI 
system continues to operate until reactor vessel pressure is below the pressure at which other emergency 
core cooling systems can maintain cooling. 

To provide timely protection against the onset and consequences of accidents involving the gross release 
of radioactive materials from the fuel and nuclear system process barriers, the Primary Containment 
Isolation System initiates automatic isolation of lines which penetrate the primary containment whenever 
monitored variables exceed operational limits. A low water level in the reactor vessel could indicate that 
either coolant is being lost through a breach in the nuclear system process barrier or the normal supply of 
reactor feedwater has been lost and that the core is in danger of becoming overheated. Low reactor vessel 
water level initiates closure of various primary containment isolation valves. The closure of these valves 
is intended to isolate a line breach, conserve reactor coolant, and prevent the escape of radioactive 
materials from the primary containment. 

In this event, the reactor was scrammed manually in response to decreasing reactor water level caused by a 
trip of the operating RFP on low suction pressure. The Group 2 and Group 5 Primary Containment 
Isolation System actuated automatically on low reactor water level and the appropriate Primary 
Containment Isolation Valves closed as designed. The low reactor water level also caused automatic 
initiations of the RCIC, HPCI, and Unit 1 and Unit 2 Standby Gas Treatment systems and automatic 
isolation of the secondary containment at their respective setpoints as water level continued to decrease 
due to void collapse from the rapid decrease in reactor power and the trip of the RFP. 

All systems functioned as expected and per their design given the water level transient. The low water 
level condition was not the result of a line breach or escape of reactor coolant and there was no release of 
radioactive materials into either the primary or secondary containments. Water level was maintained well 
above the top of the active fuel throughout the transient and was restored to normal within one minute of 
the reactor scram. Therefore, it is concluded that this event had no adverse impact on nuclear safety. This 
analysis is applicable to all power levels. 

CORRECTIVE ACTIONS 

The IA condensate pump suction valve will be inspected and repaired or replaced as necessary during the 
refueling outage that began on 09/29/2000. 
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Manufacturer: Henry Pratt Company 
Model Number: XR-70 
Type: Valve, Isolation 
Manufacturer Code: P340 
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ADDITIONAL INFORMATION 

1. Other Systems Affected: No systems other than those mentioned in this report were affected by this 
event. 

2. Failed Components Information: 

3. Commitments: No permanent commitments are created as a result of this report. 

4. Previous Similar Events: Previous similar events in the last two years in which the reactor was 
scrammed automatically or manually from power were reported in the following Licensee Event 
Reports: 

50-321/2000-004, dated 08/04/2000, 
50-321/2000-002, dated 02/25/2000, 
50-321/1999-003, dated 06/01/1999, 
50-366/1999-007, dated 07/27/1999, 
50-366/1999-006, dated 07/14/1999, 
50-366/1999-005, dated 05/27/1999. 

The circumstances surrounding this event, that is, a leaking isolation valve with vacuum on its 
upstream side combining to draw air into the operating condensate system, are unique to this event. 
Corrective actions for the previous events therefore could not have prevented this event because they 
could not have addressed these particular factors. 
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